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Description 

Fi&iij of the inyefteon 

$ |<3C<31j Th8 pf ssent invention relates to a novei protease for cieavSng the caiUoxyi side of a ^ufemic aosd rssidif* in 
ars $mm asid ssquenoe of s (joiypsptstte, an<! a DNA ssquemc* for encoding the pfoteas«!. 

«) pM23 As m enzyme for sctjog on a protein (poiypopfide) so ss to speoificaiiy ciesvo the carboxyi side of s giutamic 
acid (Giu) rssdise, VS pmteas© derived from Stai^yiococcus aureus VS strain is known {Gabriei R, Drsosao «f aL J , 
SioS, Cfiem. 247, 20, 6720-6726 (1972)), T}>ts enzyme is classified esa serine protease. C, Canwnaei e/, (Niicl Aoi<ls 

Res-, "IS, 67ST (1387)) dc<ned 8 ONA sequence for sncodiDg this «n3:yrrie? 

[0C^I3| A simiia' emynw, acidic- sniino acid specific enciopsptidase deoved from StreptonTyces grisous, wiilch is sn 
aclinomyees. is also i<.nown (Norto Yoshsds »f «»., J Biochern 504, 3, 451-486 (iSSS)} R«centiy, I Svsndaenef af. 
SBported an amim acid sequence of th& acidic amino acid specific endcceptidase pvirlfied from Strepfemyees grSseus 
(FEBS LETTERS 292 165-187 (1991)). Furlhsmwre, gfotamicacid specific onciopesptidase derived from Bsafte^ 
tjiis is ai-so kn<3'»vn (T«}<:uro Niidonve ef s/., .J, Biochern. 106, 965-870 {1980)). Vv'ith respect to sonw of these prot^amB, 
the characteristics tbofcof have been stiidied and inhibitois against thenn are known (K. Nagata si ai.^ J. Biechem. 1 1 0, 
8&§.i8e2 (1991) and T Komiyama. J. Siol. Chem, 286. 17, 10727-10730 (1SS1». 

fO<3fS43 Ths aforementioned enzyrries are usefui for specificatfy ciesviog s protein at frie aforementioned site for She 
purpose of stroctucai analysis of the protein; for obtaining sr. objective protein ihrougt? cieavsge of a iusion protein in 
the case v^hsrs tfie objective protein is desired to be produced as the fusion protein by a geneSo recombina^on tech- 
nsqis* m& the Sske, in Uie latter case, for examj^e, after producing tJje ofajeotive fsoteSn by coujMing v^ttt another pjx>te!rs 
fis tftnyugf^ a Giu fe^«f««, t!ie resititant (» subjected to oisavage witti on* of enxymes. 

fOOOSJ Thus, the objective protssr! c:j3n be s<:psrsted Ats;ordir?g}y, there is a demand for » protease hgvSng such ars 
«n2yrrtafec 3o1ivi^/ other than tiie above-mentioned enEyrnes. 

Diaciosufie of the invet«ion: 

100063 ^l-is objective of ti^is invention is prxiditcing a noveS polypeptide having protease aotfvtty for deaving the oar- 
fooxys side of a Oiu reside, snd a DNA sequence for encoding the protease. 

p!07| The pfesent inventors have made various studies to obtain a pofypeptide having Ihe activity of an acidic amino 

acid specific er-csopeptsdass (in particuiar, a giutarr^ic acid specific endopeptidase) tVorn a strair* of a niicfoorganism 
•SS other than she above-rnentioneO microorganisms As s resifit. ^ey found a nove! poiypeptide having ths aixsve-men- 
tioned wicroorgamsms, As a tmatt. eiey found a novei poiypeptide having *e above-irfentioned characteristic derived 
frorrs S^ptQffl^es frgdto^^^^ and studied fta characterisiics thereof in detatf. f^urtherrrtore, they determined a ONA 
sequence for encoding ^is poiypeptide thereby aooompii^^ting ^e pi^sent invention. 

IfiMS] The poiypepede of this invention comprises s matiire peptide and a signal peptide, iwerein said m.stsjre 
# peptide is characterized by having protease activity for cleaving a peptide tjortd inciydi.ng a carboxyl g;x5vip of a giutars^ic 
acid fosdus in a peptide and having an amino acid sequence from W! in ^e 1 position to Tyr in the 1 B7 position of 
SSa iO f4o, 1 and vvberein said signal peptide coft^ses an amino add seq«eno« frotn Met in ^e -170 posijjo« to Tyr 
in »® 187 positron of SEO iO f^o. 1. 

in a prefarretJ esnbodimarst, ttte protease is derived from Sfe^gptomyces fradiae. 

in s preferred embodifjient, &se protease is derived from .SS^*^J^S*fJ!llSi ATCC 1 4S44 etrajn. The DH,A 
sequence of this invetition encodes 8«y one of the aforemenfioned polypepfides. 

ffiC1 1] in a preferred embodin^ent, the DNA sequence oomprisse s base sequence from A in 8t® 435 posftion to C 

in ih& 1505 position of SEQ ID Ho 1 

fOfJISj Tiie polypeptide of tiie inv8ntion(hereinafterref8rre.3 to as tti8SF3a«)tsproducedtro^j^^^ 
5S For example, it is produced from SfelHtomif^sfradiae ATCC 1 4544 strain avaiiabie from American Type Cyltore Coi ■ 
iecSion (ATCC). 

p}t3| Figure 1 shows the comparison in me amino acki sequences be<weert a mature peptide of SFase of 8w 
invenSon (upper lines) and a mafere pepfide of the same kind of an ensyme derived from Steptomyoes grisews (iower 
iinssj. The portions shown with dots indicsts; thra m^n-s amino acids. 
|{ii<314] Figuiia 2 slwws an eiution pattern of the SFase from S-Sepharose, 
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Pr«fefrsd Emboviimsnts for Pfactteing the Jnyerition: 

f€t51 5] Th* {5s&s«m (ovention win now be in detsH in tie ofd&r of tiie piiecedunes. 

I Capture JsondiSon; 

[00t6| The SFase of me imerstion is produced by ussng §M5^nXS?-? fi?*!§£; ^^'^ exampis, Stregtomycef jm 

ATCC 14544 sSrasn. !n the cass cuiturirjg strain that can t^oduce ih® SFass, a iiiadiUiT! vised fof the strain (s not 
reqi.:ired to be spsciai, and any Ofdsriary tnedium can bs Lissd. For example, a sTiedium srsckiding gii.:c-os«, soybean 
meai, yeast «x1raot, com st8«p liquor, potato starch and various salts may be used The niedkim pH is 5 ^mugh S, 
ancS prsfersbiy spproxtmateiy 7 0, and the medium temperature is WQ tSnrougb SO C, and prefersfcsy asf^roximaseiy 
2$"C, The sfenain tscutored, for example, a^robtcaiiy for approxin-sstely 3 through 5 daye wifi-v stirrsns or shaking- Th® 
SFase is PTisinty secreted extir3c«!!«iariy 

ii. Msftscsd for hafveaijr<g the enzyme: 

[0<317| in order to harvest and purify the SFsse of S^e invenftoo from the cufture, one or s combSna^w of knowr> 

psioduction fjwSwds can foe used. For mm^-pte. culture soiution may be cenfjifuged to obtain a s«p«ms^nt, >.vht<tt 
may be purified by an appropriate r?ieans, thereby obtaining the en^:yme of frse invention. 

|<H}t8| For example, the supernatant may be pfecifxfatesd wttt> ammonium swifats. The predpitate may be dissolved 

irs 3 buffer soUition. and the mixture may be subjected to separation by chrom.9tography using S-Sephaross Ti^en, the 
fsaoitant msy &e subjeoted io a'Sinity chtotnalography using S-Sephafose again, thereby giving the present enxyme. 
The chsrscteristscs of the mzytm dessaibed b®!ow was measured by using ttis enzyme preparation, 

iii, Method for measuring 9ie activity; 

As a substrate, Z-Phe-Leu-Giu-pNA (wherein Z indicates carijoben^oxyi, and pNA sndicstes s p-nitfoansiine 
tesidue) is used, and tlia substrate is dissoived in SO mM Tris-HG! {pH 7,5, including 2 mM CaCtj and DMP) so as 
to ac^tieve a fit^ai concertiration of 0.2 mU An enzyme soiiition is added ^efeto, and aiiowed to t*aet at a Jemperatum 
of 37 'C Ibr 10 minutes. The absorbancs of p-nitroaniline released Sirou^ the enzymafc reac^on into tss reactson 
solution is nseasured at 41 0 nm. The amount of the enzyme for attaining an absorbance of 1 ,0 is defined as 1 unit (U), 

IV. Chasacferistics of the enzytrie: 

JO<320| The enxyfriatic and protein chemicai characteristics of 8ie SFase of Gxs invention are as follows: 
(t ) Eoxymatic ss^on and substrate specifidty? 

mm 

1. Synthstso substrates listed in Tabie 1 wera prepared and respecSveiy dissolved in 50 mM Tris- i-iCi (inoiuding 2 
mM CaOij, and dtmattylfermamida {DMF) or dimethyl sulfoxide (DMSO) in lha ratio s^town In Tauie 5; pH so 
as to achieve respective ooncentrafens as listed in TaWe 1 . The preset enzyme was added thereto to cause a 
resotiDn at a teniperature of 25 C. 8y tneasunrig t.ne absorfcance (4tO rtrfi) of p-nitroanJBne reieasi«d through 
enzymatic (^eaolicn into the reacfion solutson, the amount (A4 !0 f^m) of p-jiitroaniiine reteased fron-s eaoh substrate 
per 1 miasite was caleuiated. Tne Jesuits ana listed in Table 1 . 
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Table 1: 
Substrate speci f ici ty ; 



Substrate concentration (final) A 410 nm 

mM Solv^nt(%) /mg/min 



2 ~ Phe ~ Le u ~G1 It ~ pNA 


0.20 


DMF 


0-2- 


319.1 


Soc-Als~Ala-Glu-pNA 


0,20 


BMF 


2.0 


126,2 


Boc-Aia-Aia-Asp-pNA 


0.20 


X5MF 


2.0 


14.3 


Sz-Tyr-pKA 


0,02 


DJ4F 


2,0 


0*) 




o.ao 


DHF 


2,0 


0*) 


Ba-Arg-pNA 


0,S0 


D.MSO 


1,0 


0*) 




0,20 


DHF 


2,0 


0*) 


Suc~Ai a -Ala- Ala -pNA 


0,20 






0*> 


2 -Ala- Ala-Leu~pNA 


0,125 


DMF 


5.0 


0*) 


Leu-pNA 


2,00 






0*) 



Condition: 50 mM Tris~HCl,, 2 mH CaCl2, 
pH 7,5, 25* C 

Detection; A410 nm 

DiW ; N , N-diraethyl formamide 

DMSO: dimetrhyl suifo.xide 

foexizyiojivcarboxv/l-" 
Boc~j t~butOKycarbonyl* 
Bs-: benzoyl- 
Sue-: succinyl- 
pNA : p- ni t r oani 1 1 cSe 

*^ No color detected at A410 nm throxigh a 
reaction for X5 minutes at a concentration of the 
enzyme of 4,2 jig/asl at a temperature of 23 'C- 

2. As a pmteioous substrats. 3« oxidised S ctiain of insuim was seiected, and aie action of the ptreseni eozytyse 
sgsbst^e substrate was sxamined. First, ths oxfdtesd B chsm of insuiin was dissolved 50 mM Trfs-HCI, pH 

7 5, srid the present enzytrie svss sddSid *hs;rs;to so ss to achiov® thfi t'nzyriiSi/sufcstrat® a 1/139 (VV/VV). and fti8 
reaction vvasaltected ta'a dsterrntoed peftod of time. The obtained reaction nrnkm i^vas siifcjsctsd to HPLC ussng 
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» V^dac Protein C4 coSunm, and eiuted for 30 minutes by a iinsar concentrsSon gradient using 0% trough 60'?4 
acetonitfiie in D.1 % TFA. The thus obtained frag.'Tsents svssrss analyzed with regard to the amim acsd sequence As 
a r&miii„ it was four,^ S^ata bon^ tisiH'&m GSulSand Atei4 aiooe wss deaved, 

|<3C22j FroiTi rss>j!ts of the sbov# dsscnbed items i , and 2., it is apparsnt that the SFas« of the invenlion is a 
gsut^frsic. $<M s|>ecific sndopeptidas* for leaving a peptide bond iridudfog carboxyj in a giutamsc add resi^iu® in s 
peptide, 

(2) Optimal pH and stsbSe pH range: 

PSISJ As a substrate, Z-Phe-Leu-Giu-pMA was «sed. The sitfoslrate was dissolveci in SO mM tsuffers mdudi*^ 1 0% 
DMF (sn acetate buffer (pH 3.2 *jnough 6,1). a f*osphate teuTfer ipH 5,6 through 8.1 ), 8 Tris-HCi bu^e^ i»H S,1 through 
$.8) and 3 giycinsfe buffer {pH 9.1 through 111)), Tfie SFssse cjfthe inventsC'n was added thereto, arssS the resctSc>fi was 
effected at a temperature of 25 -C tor 10 iiiinutes. The absortjsnce of p-nitrosniiina reieased through Ifte ensryrsiatic 
!«3cfcfs into she reaction soiufions was measurad at 4 1 0 nty. . Wisn Sts reacttofjs were effectesi irt the reaefen soSultons 
having various pH, ttv>;as found »?3t the optimal f>H of the reaction wasapprojsimateiy 8,2. 

[0<5243 N'ext; under vafiotjs pH condtlsoos, the SFase of the invention v/as aik3V.*ed to stand at a tempefsatym of 3?' C 

for 1 ,.5 hous-s, ansi tiie reaction* vvere e«ec-led in accordanoe with the activity measurmg »-nethod, thereby msssuHfig 
the residual activity. As a resuft, the staisis pH range was found to tse 6.0 through 9.0. 

i$) £fect of an inhibitor 

JM2Si Th» «ff«ot!S of various inhibitors or» the SFasa of the invenfiori are iisted ir> Tabie 2 The SFas» of the invention 
is contpieteiy sfshibifed by diisoprapyi fiuorof^osphate (DFP), but is not inhibited by ethyienedismineletjascetic acid 
(8DTA5 and o-phenanSnrt^ine (OP), which are ioNtiitors of meta! proteases. From this, 8w SFase of inveoSon was 
fo«od to be ciassified ss s sehrse protefjss 

fOCSS] Furihsf, the SFase of the invention is inhibited t>y n6if3"!eir "rosyi-Lys-chiOi"0jv!ethyii<etone (TICK) nor "fosyi- 
Phe-chiofomethyikstons! (TPCK). Vi'hich are inhibitors of trypsin and chynrtotfypsln, but is cciTipisteiy inhit^ted by 8oo- 
Pi'i#-Leu-GS«-d'sbromethyiicetone. From this, similarly to ttte resuit obtained with regard to the subistrafs specificity, Sis 
SFass of *e invsn^on is found to be a gfiftamic add specific eodopeptidase. 



EP 0 647 710 81 



Table 2: 
Inhibition: 



Inhibitor 


Concaatra t ion 
of Inhibitor 


Residual 
Activity {%) 


Control 




iOO 


% " Ph© - Leu - G 1 u -CK 


0.5 rm 


0 


BOC-Aia-Ala-.Ai«~CK 


0,5 mM 


102 


TFCK 




101 


TLCK 


0.5 tm 


ii2 


BFP 


2.0 raK 


7 


BFF 


0.5 isH 


20 












126 


SDTA 


1,0 (tiM 


113 


EDTA. 


0.1 mM 


110 


OP 


10,0 mH 


IC4 


OF 


1.0 mM 


108 


OF 


Q.i iTi't 


106 



Buffer: 50 5«M Tris-HCI, 2.0 huM CaCi2, pH 7.5, 

25 

Preincubation: 37 *C, 1 hour 
Enzyme; 1.0 pg/ml 

Substrate: 0.2 vM 2-Fhe~Leu-Giu-pNA, 0.2% DMF 

(4) MoSfecuSar vs®sght; 

|<XJ27| 8y SDS'RAOe (1 5% gel 1 .0 mm: mc^^cuiar vvesgW; matter; RAfNeOW^** Protein Moiecuiar Weight &1arK«r 
mamfeetumd by Amsr^am), the rmlecoiar weight of ^ pr8s«ot enzyme was measured, and as resyit It was 
cafcviSatsd to be 19,000. The mo!ecs.»!ar weight caicufatsd based on the amino aesd S8<|«ence determined from fiie 
g«n« sequence of *e fH^sent ^rszynw described befow is 18,702, whtch coincides witv the vakse obtsir>ed bjr 

SDS-PAGE, 

(5) Atrsim acid composition: 

p3<3283 The SFsse of th« invsrition was hydroiy^sd bv tising 4 M Eriathanessusfonte acid [inc!udif?g 0.2% 3"(2-am!ri:o«- 
thy!)in<ioisJ ata tsmpsrstee ot 110 -C for deter nmed pe«o<Jsof time (24, 48 and 72 jioisfs). The rsspectivs hydiGsyzed 
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proviucts wsfs arsaiyzed wth regard to &mm acicis by a Hitschi airsino acid anaiyser (.Mtxiei 835}_ The r«suits are llstsci 
in Tisbl® 3 The amino acid corr!posiii»n determined based on ih& DMA sequence of the preserit ©nzymo (dsscdtssd 
beiow) Imted sssveii. Thess mmM spp^mmy coincide with ssd> otiier. 



Table 3: 
Aasino acid composition: 

Value 

Measured estimated 





Vaiue 




Asp 


19.4 


13 


Thr 


21 X 5 


21 


ser 


22.9 


23 


GIu 


5.9 


5 


Pro 


2.9 


3 


Giy 


33.5 


31 


Ala 


20.5 


13 


Cys/2 


4.4 


4 


Val 


18.9 


20 


Met 


X « X 


1 


lie 


6,1 


7 


Leu 


5.9 


5 


Tyr 


10.5 


10 


Fhe 


4.3 


4 


Lys 


4,0 


4 


His 


3.S 


4 


Arg 


7.1 


7 


Trp 


0.9 




Res 




187 


mi 




18702 



(6) Psrtsai ssqusnce of the smino acki; 

|{iiC2$] The amino acid sequence around the N-terminai was analyzed by umng a 477A Ptatmr. Sequencer n^anu- 
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factufad by Appiisd BfosystsfriS. In the analysis, the prsssntsnsym© vvss previotisiy inhibited fey DFP The amino scivi 
sequence from the N- terrriinjsi to the 31 ressidue (c»>rresporidirig to the amino adds from Va! in the 1 position to Afa srs 
ths 31 position o? S£Q ID Ho. 1) is shosw in Tsbie 4, 



Table 4; 

N- terminal sequence : 



Step 


Amino 
Acid 


pmol 




Step 


Amino 
Acid 


pmol 


1 


V'al 


jSSlS * 1 




17 


AXa - 


1048 . 6 


2 


Ala 


1771.8 




18 




995.6 


3 


Glv 


2175 . 8 




19 




670.1 


4 




?"378 4 




20 


Val 


1030. 1 


S 




^ V 7 ' * iS* 




21 


Ttxir 


6 SO . 4 


6 


A1 a 






22 




410 S 


7 


T1 










^ s.> wF * lb 


8 


Tyr 


1341,4 




24 


Giy 


979.0 


9 


Oiy 


1014.5 




2S 


Val 


1054.4 


10 


<31y 






26 


Argr 


647.2 


X .-^ 


Oly 






27 


fyr 


464.9 


12 




430.6 




28 


Phe 


396.5 


13 


Arg 


304. 6 




29 


Leu 


514.0 


14 




X 




30 


Thr 


280 . 3 


15 


Ser 


443. C 




31 


Ala 


580.5 


16 


Ala 


1002.9 












1 


11 


21 




31 





VAGGDAIYGGGSR-SAAFNVTKNQVRYFLTA. , . 



2. C-tsmiinai amsno acid ssquencs: 

The present mzitm previoiisty inhiisted by Df'P was aiiow^ to reaci witi-i lysyi enciopeptiiasse- The r«a«te 
was efectsd irt a 25 rrM Tris-HCi bufSer, pH 7.S, by using the inhibited SFaae and the iysyi endopepSdsse at a rafe 
of 40:1 at a teipsmture of 24 'C for 6 hoim Each of ft?e obtained fragments was subjected to HPLG «sing a Vydac 
protein C4 coSurr^n (4.8 x 25 cm}, aod separated by linear concentratiim gradient using 20% through 00% of CHjCN 
in 0,1% TFA under ¥ar!Oi.!S corsditions. Asa resyltof tte analysis of the fragiTients, a fragmsnt having no-basic arjiino 
acid at a tsffTsiriai of the peptide was found, and tbh fragment v/as idefO^ed as a peptide at the C-«erfninai- The amino 
30(d composi^n at the C-tesfoins! (cotTesponding to the smtoo adds from Oiu inihs 177 po»tion in Tyr in Sve 187 
posft!©?^ of SEO iD Ho, 1) is listed in Tebie 6, Futitier, a secjuence assumed to Sss present within the SFsse wes aiso 
obtained (iisted ia Tsit>i« 6; ccsrm^odmg !» tie amino acids from Tyr in fris 68 position to Atg in iNi 7$ position of 
SEQ !0 hio, 1). 
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Table 5: 

C-tsrminai sequence t 



St«ip 


M5ino 
Acid 


pmoi 


Step 


AiRino 
Acid 


pmol 


1 


O.X« 


760.5 


7 


Gly 


S3S.0 


2 


Ala 


1176.9 


8 


Val 


1047.5 


3 


Leu 


131S.S 


9 


Asn 


603.4 


4 


Ser 


353,0 


10 


val 


955.5 


5 


AXa 


1X26.6 


11 


Tyr 


951.4 


6 


Tyr 


934.0 
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Table 6: 

Sequence of SFase < unknown region): 



k&vino 
$tep Acid 


pmol 


step 


Affiino 
Acid 


pmol 


1 -tyr 


1843.3 


5 


Asn - 


1460.9 


2 Thr 


237S.8 


7 


Val 


2003 . 5 


3 Thr 


2266.2 


8 


Asp 


1S95.5 


4 Thr 


2713.1 


9 


Gly 


1047,4 


5 Thr 




10 


Arg 


620,4 



1 10 
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V, Del««v}tr>a^o« of a ONA sequefros tor eocoding the SFase: 

post] The terrsjs ys«d irs fts-s descriptiofi of the present invention ate tie'ined as foiiows. 

gK$32] An "oligorsucieoSde" indicates a short sSngie-strandsci DNA, and can fee cshsmically syn^asfzed fey a know* 
*5 mefrsod. The oNgoniscieotisJe used in 8i« pfessnt invfsfstioo is diemtcaiiy syrt8i«S)z«d through punfication by gei dvfo- 
mato^faphy using a S©frf>adex OSO columo and high-psfrfbrmaoce liquid chromatography (HP'LC) using a reverse 
phasa silica gel cafumn, if not mentioned othewise 

PCSS] "PGR" is an aijbfevtaljoft of pofymsrase ctiato feactioo, vs^ich is a fnefliod tor aRzyrriaticayy amplifying a 
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d«sirsd fagion in 0*"^A (Saiki et ai., Science. 239, 487-497 (1986)), First, DNA to bs ampsified is ihsrmaiy dsrsa&fatsvi 
into a sffjgSfs sfrand, and the region at She 3' terirsinaf of each of the obtained siogie-sSranded tempfeste DHAis snn-sa^ 
mth compsieft-ientary oiigonucieotkie pnm&m (ft.vo typs§, one of wWcH is a s^nso st^nd and tjs o»i«f an antis^n^e 
strars<i) Then, osjrig the scsJion of ONA polymerase, ONAchainssre extended from the res^ecfive primers. By rep^aSng 
a ssiws of thesft reactions, objective ONA can &e arnpiifsed 3 hvino'red tliousand tj-ifough s miiiion linws. 
J;<}fi34] A "Soufesm analysis" in<;licait»s a meftorf for dsterfnining whsthef or rM m objective Q&m ts inciuded in a 
DHA irsgmsnt oistemed Uirough dsavage by a restrictton snzyme. For Southern analysis. DHA is Srst dtges^d wsfti a 
restnction sozyfris that recogrisEss a specific base ssqusncs in the two-sfe'afiderf DHA for the d&svage thereof. The 
obtained digssl is siibjected to 1 % agarose ges electrophoress, Sisfj derfattsiated ttirough an aSksli treatsmnt into a 
singis-strand, snd the reasitsnt is pisced on a nyion fiiter to bs transfgred. An oligonucteofsde or a fragmaot. which 
is part of the objscsiive gene, is prepared and fabeisd to be used as a probe. The probe is sufjjecisssS to hybndisation 

^ sftgie-st^ancted DNA on ttie nyioo filter, thereby analyzing the DNA. 
^3035] Next, a rristhtsd for deterrriirsing a DNA sequence fcr encoding the SFsse of the inv>sn?!>3n v>')ii be described 
in tiie OFdsr of prooedurss. The DIM A sequenc© was deterrrtned by anaiyziog a gerioms Ot-^A of Stre^tom^ces fradjae 
ATCC 14S44 strain fhfough a method combtfiirtg PCR. Southern snsiysis. a direct seqijendr>g rfse^od at^d the Ska 

(1 ) Analysis of an interna! sequena-s of a genome Oi^SA fey PCR; 

ji(H5S6| A sequence for encoding ifie SF-ase can be obfained, for exampie, from a genome DNA. .*=or this pwrpose, a 
0»no!m DNA of Stt^e^tomxces .ffjadiag ATCC 1 4S44 strain is first ppepared from cultured caiis of «fss s^in by a kmmi 
rmtKni U Miarmur st ai., j. Moi Bio! (1981) 3. 208-218). The obtained genome ONA is used ss a template for 
PCR. Ars oitgotuJcfeoWde p(i)Tier used in PCR can be synthesized by s genera! n'ieShod based on the sm»no scid se- 
qii«rso» around ^e N-termtnaf of 8ie purified enzyme ofstained in the afoove-mentioned item iV (6); and 8i« amino acid 
sequence of a pepMe obtained by partJaiiy decanposiog the enzyrne. For example, an ofigorvudeotlde for encoding 
the amino scsd se-quwce in the 1 position iftrough 8 posifioti m «ie N-terminal M<d of the SFase, !,8,< v^t Afa Giy Gfy 

Asp .Ala {\& Tyr. (up ro the second base of a tripfetforencodirig Tyr atthe C-terrfisrsal; 23-Ener) is chernioaiiy synthesized 
to be li'sed as a sense primer SF1. Sirsc» Streptornjfces fradtae is j^novvn to be QC rioh, a prin-ssr {S£Q iO No. 2) 
inciuding only one klrtd of an oiigonudeotide is selected to foe used vvi&seut considering degeneracy. 
[0O37| Sepsrsteiy ffom the above, a peptide having il-se highes! reiiabiiity i&seiedied among Ihe peptides tet are 
obtained by parSaify decomposing the punfisd enzyme with iysy! eodo peptidase and sequenced, andan oiigonudeotsd® 
iis synihesized based on the seiec-ted peptide. As; is described in Exam.^te 2 below, since a aecri^rvoe of lyr Thr Thr 
Thr Thf Asn Vai Asp is obtsined, a 24-iWf compfsmer^tary to the oiigonucieotide for encoding thisamioo acid sequence 
is chemically synthesiaed to be used as ao antlsense pritrwr SF2 (SEO iD No. 3), 

ff5(538] By conducting PCR using template DN.A, the sersse primer SF1 and the antissnse pnn'sef Si"2, the objective 
ONA ch.«iri in the genome DMA is extended and amplified The obtained PCR p.foduct is ana!y?ed thrcvigh agarose 
gel electfophoresis. thereby obtsinir^g a DNA fragrrsent havir>g a length of app.'-oscimately 220 bp. This DNA tj-agment 
is introduced Mo an 3p{»rophaie vector to conduct subctoning, arid then Cie 0!^A sequence is detefmined by s chairs 
termsMtor method (Pr«c. ^S9«. Acsd. Sci, USA Voi, 74, S463-§467 {1S7?», As s resuft, a DNA ssquervse of 22S bp is 
deterfrsined, and it is found that the srrsino acid sequence Tyr Thr Thr Thr Thr Asn Vsi Asp, vvtiioh is used as a base 
for prodiicing t!>e antlsense pnmer SF2, is an amino acid sequerrce poslUoned sn the S8 position eimugh ?5 position, 

(2) Soult^em sr>alysis of t>e genome DHA: 

P«393 The genome ON.A derived from Sj^iggtoff ycg s f ra d ! a e ATCC 14544 sti^tn prepared in the above-mentioned 
item (1 ) is doubie-disested with resfjicSof) enzymes Sail arxi Pstf , and 8ie res«itant is subjected to agarose gei eiec- 
trophotssis for separetion, T^en, ^ obtained ONA frsgjnents are blotted on a nyion membrane fiiter for Southern 

anaiysts. As a probe for hybridisation, the PCR product of the Sf1-SF2 of item (1). which was prsviousiy iabei«d 
with "P-dCTP by a genermi method, is used. Positive DfiA fjBi}rfisnts hybridized with this probe are exhibited as a 

bsndof a,Oi(.b. 

(3) Detsrrsiinstion of a base sequence of the genome DNA of me SFase: 

JO04li3 The genome ONA Stre^tom^cesfrgd^ ATCC 14544 strain obtairied in item (1) is cleaved with an ap,afo- 
priats restriction enzyme, *e resuftent is introduced into an appropriate vector, and the DNA bsim S8<?uencs of ^ 
SFsse is determiried by the chain terminator method tTsentioned in item {1). 

^^41] For example, the genome ONA of Streptomyces Jfradise ATCC 14544 s^ain obtained m item (1 ) is digested 

with Sail and Psti. The DNAfragment of appfo;<iniately .7 i<b confirmed in itsm (2) Is subcloned v/ith M13mpi 0 previously 
treated wsih the same restriclion enzymes, and a plaqise hybridisation is conducted. At mis point as a probe, the probe 
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for hybridiiSSoo used in the Southern aoaiysis of item (2) can be used. Piasmid ONA is isoiated from the p!aq«« which 
is found So be positive through piaque hybridization, and 3 DNA sequence of 8ies inserted fragmont of tfiis piassTsid is 
o:«t6;ftrrfoed. As a r$su!t of the DNA sequ«rri;»ig, th«i ONA sequsrrfse of 2064 bp ^^<3wn in S£Q jD N'e 1 1s <^e;tsimiimd, 
afxJ SFas© is tewnd to oompns© a DHA seqtsence for enoodins a prepropsptlde cofTsposing amino adds of 1 70 resJciuss 
including msfiionine encoded by a fc-anslation initiation codon ATG and a mature peptide oompri^slng amitx> acids of 
16? r«!Stdu&s. Upstrsam, hy eight bas^is. from AT<3 m the -170 positiori indudsd in thei S' nofvfrartsi«^on rsgiors, a 
sequence AAGQAG of a ribosome binding region is preserrt. Further upstream, a -10 region snd a -3S region bo^ 
Incfuding a promote r-lii<s sequenco are found. On fr.e 3' sids of the DNA sequonco for encoding melhionino. a basic 
amino acid specific to a signsi peptide is preseritj to which a hydrophobic amifto acid is subsequent Further. A!a-X-Aia 
(whsfsin X it-idicales arf opSooal amino add), which is a signal peptide recognitson sequence, is siso p?es§pit. Th^is, tt 
is found shat s typicai sigoai pep'fide m constructed. 

|0O4li| I Svendsen et ai. {described above} reported ar> amino acid sequence, of the same type, of an ensym® 

d-srivod frofT! Sireptoni j;ces griseus- VX'fien th® amino sscid sssqi-ience of this snKyme is compared with ih»t c<f th® SFase 
of tho invonScn , the homoiogy is found to b© 81 ,3%. Figure 1 shows the compsrlson botwer! the amino acid sequenr^es 
of the n!8tu?« peptides of these iwo enzymes. The letters used in Pigupes 1 snsiicsta the ordinary amino scide each with 
one letter, l, Svendsen et al„ however, did rrot fjerfomii gerws cloning, and henoe, &ie prscwsor, &ie promoter sequence 
afxS like sre unteiown. 

|<5«33 Ti-se present invention provides a novel protesse for specifically cleaving the C4enrjtn«i of a gSutamw f^esidue 
in the amino acid sequer^ee of a poiypoptide and a DNA sequence for encoding the protease This protesse csn be 
prepared bf coitufing §MS'?9.'?i5*®.M?^.**!5 ^'^ chemical syntheses. Such a protease can be used Sbr s vartetjf of 
purposes inciuiding analysis of a protein arid cieavage of a p&p/Sd^ chaio at a desired site in a fusion protein. The DNA 
saquef!c« for ancodsftg the ptotease can be used to produce and detect ih& pf otease, 

(Exartiptes) 

PC44| The present insferrtion wItt now be desontted by way of exempted. 
[Sxample 1] 
(Harvest of tje SFasej 

Stre^^m^ces frgdige ATCC 14S44 strain v»'as cultured in a medium having pH 7,0 and including 3% potato 
&tsrch, 1% soybean rjieai, 6,S% com steep liquor, 0,S% glyoem!, 0,3% NaC!, 0,3S% CaCOg and 0,t% yeast: extract 
at a temperature of 26- C for 3 «ii-ough 5 days {K, Morihara et al., Biochim, Biophys, Acta,, 1 3S (1 967) 3S2-3S7). Tiie 
obtained cijiture soiution swss centrifiigsd (st 8000 rpm for 30 minutes) to obtain a supernatant by removing lh& fungi. 
60% Satumted ammonium sulfate was added to the obtainevi supernatant, thereby preeipitafing a protsin. The thu§ 
obtained preoipttste was c:enfr%iged {at 8000 rpm for 30 minutes), and ttis collected precipitate was dissolved in 10 
mU Tfis-f^Ci. pH 7,S, including 2 mM CaCij. Then, the obtained mixed st^ution was diaiysed using Itie same buffer 
eolution 8s so outer soiutson, l^ext, the dialysis inner solution was iyophflfsed to obtain crude enzyme pov/der. Then, 
104.4 g of the cf vide enxyme powder svas suspended sn 1 ,2 L of 5 mi\!l Tris-HCI, pH 7.5, and &ie resutfentwas diatysed 
agairi by using 20 L of ths same t>'pe of fJie buffer sokstion as m otjter soiuSion for 20 hours. The obtained dtaiysls 
inner soiution was oentrikiged (at 8000 (pm for 20 minutes), thereby obtaining a seiution of 1 .3 L 
^QMl To tie obtained solution, 1 .0 1 of S-Sepharose (eciuilibfatsd with 5 mU Tris-t^C!, pH 7.6) was added, and tie 
obtained mixture was gerttiy stirred at a temperaiisre of 4 C for 5 incurs Then, ti-se supsrtiaterit was discarded, the 
S-Septiaro«e having adsorbed the ensyme was charged m a glass column (11 .2 x 10 cm) to be washed with approx- 
imately 3 L of S nM Tris~HCi. pH 7,6, and ^uted with 5 mM Tris-HC!, 0,3 M NaCI. pH 7.5. 

|fi047| FracSons having SFaso activity were sSuted from the cofurnn. coilected ("2,3 L), and dialyzed witJi 5 mU 
Tris-HCI, pH 7 5, for two days and nights (during which an outer solution of 20 1, was exchanged ihree times), .Approx- 
imaleiy 2,5 1 of tjie diaiysis inner matenai was allowed to adsorb on appro>i*mateiy 600 mi of S-Sephsro§e (equilibrated 
wi&s 5 my Trls-HCI, pH 7.5) chstrged in a column (5 x 25 cm). Then, ^e column vsrats wa^jed spproxisTsiteiy 2.5 
I of the sanw ^'ps of buffer soJution as that used m ftte eqdiibrsum, and efifted vsflth 5 L of a bufer soluSon, iodisding 
0 through 0 1 li.<1 IsiaCi, by !in€,9r concentration gradient Then, fractions having SFase sctfvity wars ooii^cted (eloted 
at a conoentratiors of apprcximataly O.OS M NsCf; approximately 1000 ml), and dialyxed overnight with S rtM Tris- HCI, 
pH 7 5, Next, the dialysis inner material was subjected to affinity chromatography, in ^.e affiruty chromatography, ap- 
proxltrsately TO mi of CM Sepharose 4S-Phe-Leu-0-Giu-OMe was used as a earner, wtiic^ was charged in a coiumrs 
of 2,S X 14 cm and eqisiibfsted 5 mU Tris-HCI, pH 7,5, The dialysis inner materia! was eBowed to ije adsorbed 
upon the c©iumn. The column wsis washed wl8i approximsitfny 500 riii of the saine type of buffer soiuiioo as ih»t used 
in eie equiiibrium; and efifted with 1 ,0 L of die same type of buffer solution, inciudif^ 0 through 0,3 M NaCi, tsy iinear 
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[09481 The SFsse jsciivity of the eotected frsctsons was measiired in accordance witti the sforenenfcned acJk'ity 
msssufifts sii^tfxsd, TJie SFase activity W3S 1om4 m fracfions eksted srois^d th* HsCS coiX^nt-^Son of 0.25 s^*. Ti^ 
thus obtained fi^cHoos having SFass activity were cQiSected <0,2 and dssSysed for 24 hours using S Tri«-HC!, 

* pH 7.5, m an outer soiutton (20 L x 2). Approximateiy 320 ml of S-Sephai O'&e charged in a coiurm of 3.2 x 40 cm was 
««U!i!brated with 5 mW Tns-HO!. pH 7.6, ft« obtsined diaiysis tnmr materis) wss aiiow^d to b« adsofbed upon tin 
cofofm. Next, the coiumr? was wa^««J with af^srostimately 1 .5 L of »ie same type of buffer soiufen as 8vat used in 8^ 
«qviiiibriuiT!, and «iuted with 4 L of buffer soli-itiori, irscfwding 0 through 0,1 M NaCi by linsar concsntratbo gradseot. 
J{!fi493 The SFsse activity of the coiiected fractions ^va^ meastsred in accor.viance svili'! ti>8 afofsrn&ntioned activity 
measijtiog meg'sod. Further, the absorbsncs of each fraction st 280 nm was measured to be used as a oitenon for a 
protein ooncstitration. Both resdfs sre shown irt Ffgitfe 2, As is apparerttfrom Rgure 2, the SFas® sctivisy wss fewnd 
in fmotsofts eiuted at a NaC! concentration of approxitTialsiy O.OS M {200 frA). The obtained fractions were dtaiyzad for 
40 hours using 5 mlV^ Tris-HCi, pt-t 7.S (20 L essch was exchanged lftr>se tirties) an outer sofufori tc< be o»ed »* 3 
prsssr^A^d soiuliofi. The thus obtaitjed SFase exhibited a single hand iff SOS-PAGE, From 1 04.4 g of She crude mz^tm 

fs powder, appreximatsiy 3,0 mg of 1fi« eoEym* was obtained (quartfified using a Bio Rad Protein mmy kit), 

(Exampie 2] 

(Sequencing of DNA for encoding SFase) 

{1 ) Analysis of an intemaf sequence of s genom© DNA PCR; 

[0(350] A genome DNA was prepared from cultured c«iis of §*f£i5tom)fose fradj?.?. ATCC 1 4544 strain by ^e method 
of J, yasmor {describe above), and iha obteined ONA was used as a ten^ate DNA for PCR, An ollgonudaolid« 
fis pnmsf to b« me<i in PGR wm produced based oo a determined amino acid set^uence of part of SFass produced 

from Sjf«£tom^ces frad^ss ATCC 14544 strain First nr. otiCiOrtudeotkie for entcding the aEnirso acid sequence irs ft>3 
1 po-siton through S position on We N-tsimnaisideof thsSfase, i.e., Val Ala Gly G^ty Asp A!a lie Tyr, (up to tiw second 
bass tif s tfipiet for encoding Tyr at thu C-terminai; 23~mer) vz&s chemically synttifjsi.^Bd to be used ss a s«nae primer 
SF1. Sinc« SSraptorfjyoesffadiae is ifoownto be <3C rich, a prijnar (SEQ (D No, 2) including only one kind of oSisorsii- 

ss- cisotlde was selactsd to be used wj^out constdenr^gt degeneracy 

[OCSIj Next tfse punfted SFas;© obtained iri ExajTipie 1 (after DEF^ trea'jTient) was aliowed tcs reset Vfltt; lysyf er;- 
dopeptida se (marsu^ctursd by Wako Pure Ciiemicat industries, Ltd, ) at a ten'^raturs of 37 'C for S hours. The results nt 
digest with the enzyme was decomposed and puiified by high-iserforrfiancft Ikjiild «*wx>matogr8phy using a V>'dac pro- 
tein C4, 300.Acoiumti (4.6 x 25 cn-s). The -amino -acid sequences of the thus obtained digested fragments vm^ checked 

•SS with a 477 type protein sequencer msnufsctured by Applied Siosystems The amino acid sequence of one of s?ie 
fragments was Tyr Thr Thr Thr Thr Asn val ,Aep. Then, a 24-mer compiementary to tfse cligonucieofide for e«cod*fsg 
this amino acid v»as ch@mioaiiy synlfiestsed to be tissd as an aniSs@ns3 primer SF2 (SEQ ID Ho 3). 
pQ$%l By using the tempiate DNA, the sense primer SFi and iJte atitisense primer SF2, the DNA wss amptifsed by 
the PCR method SSalki et si , Science 239, 487-491 (tSSS)] W^en part of the obtained PCR product was snsSyesd by 

# 1 % agarose gel eiectrophoresis, a ONA fmgrtient of approxifjiateiy 220 bp \vas Sound. This DNA ffagir58f5t was isoiated, 
biunted through s treatment by a Kienov/ fragment, and subdoned wi&s Ml 3mp10 previously treated with Smal. Then, 
the D?^,A se<?uehoe w«s detwt^ined by tie diein tem?tr>afor method (Sanger et as.; desctibed above). As a result, e 
DNA sequence of 325 bp was determined, and the amino add sequence come^ndingto *e arstiseoss primer SF2 
was found io be positioried tn the 68 position Bvough Cie 75 portion, 

m 

(2) Souffiem ansiysis of ^ genome DNA; 

JOOSS] The genome DN.A derived from §i{e Ptoi jjrces f rgdiae ATCC 14544 strain prepared in itesxi (1) was doubie- 
di^ested with the restriction enxymes Sail and Psti. and ^e resultant was su!:^ected to 1 % agarose gei eiectrophoresis, 
5S Then, the obtained Df<iA fragmenis svere blotted on a nyion membrane fiiter, and Southern anaiysis w»s conducted. 
As a probe for hybridizatisw, ftte PCR product of the SF1 -SP2 of item {1 } corresponding te the arifjino add sstjuenee 
from the 38 posiSoo to the 45 position of ftse SFase (SEQ fD No. 4; a probe SF3) was iabeied with -^^P-ciCTP by 8 
genera! method. Positive ONA fragsTients hybridized with this probe wet« exhibited as a band of 2,0 .kb. 

s« (3) Oetermination of a base sequence of tfse genorne Of<jA of me SFase; 

|60M| The OIMA fragments of approximateiy 2 kb obtained by digesting, with Sail snd Pet.!, Cie genome OIMA of 
,§^.R*^H^1S®3 ^^'^ ^ ^^'^ strain oblstned in ilsm (1 ) were treated witP. the sarne type o( restriction enzymee. 
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and then fsgsted to dephosphoryiated M13mp10, Th® ligation was peHbrmed by u^ng a commsrciaiiy avaiiaWe kit 
(rfianufecfered by Tjskara Shozo Co., Ltd.). 

{CtQSSJ Nftxl< pfequfe hybfidisa^on was conductesJ. At*is point, the prob^ SF3 used in item (2) m& used as a jjfx»b», 
P!asrf««} ONA wasisoisted from the piaqs..'® «*(ch Nvasteund to be posiSve fttraugh piaqoe hybndiza^or!. and ^ DNA 
ssqusncts of tbs inserted fragment of this piasmid vtas determined by the afofsmentsoned chain tenriinater metbod. 
As s s^Svsit of tb« ONA s«<5y«!OC:in9, the DNA ssquence of 2064 bp was detgrmined. The sequence is shown m SEQ 
IDNo.1. 

Through sfady o^the DN.A sequence of the SFass determiried in above-irtefjfioned manner, it was found 
to CQSTiprfse a DH.A, ssquenee for enoo£Jirtg a pr«propspttde composing amioo acscJs oi 1 70 i«si£!u«s incitidirfg rn&thio- 
rssne encoded by a trsnslatiori initsafiori codon AT<3 and a mature peptjde cswnprising amino acids of 187 fesiciics. 
UpsSrsam, by ssgbtbassis, from ATG in tSm -1 70 positxon induded in fh© 5" noo'tfaasiatiejn region, a ssqoence AASGAQ 
of 8 i1bo«ome bSoding region was pre«wi Further upstream, a -10 region and a -36 region both sndi«Sng a promoter- 
iike sequenoe wr® fsnsnd. On the? 3' side of ihe? DNA s«',v„.!.srfce for encoding the fnethicjnine. s basic aniino acid specific 
to a signai peptids was prosent, to vjHch a hydfophobic amino acid was subssquent. Furfbor, Ala -X-Aia (wherein X 
indicates an optionai amino sold}, whidt is a signal pepfids reoogrttfen sequeruas, was af®o present Thus, tl was foajxJ 
that a ty^cai signal peptide was coiisSnicted. 

(Sequence Ustjng) 

SEQ iO Ho. 1 

Length: 2004 
Typ©; nudeic aoid 
Strandsdness; double 

Topotegy: iinear 

fvloiecviie type: Genomic DNA 

Dnginal Soiircs? 

Oroanisin; Stfeptonwcesfradiae 
Feature: 

Hssmike^: -35 signa! 

Location: 3SS ,384 

itientificstion tnethod: by expstlnwnt 

Namei'k«y: -10 signai 

location; 3?8.,383 

idofjti^cation mettiod: by experiment 

Name/key: CDS 

Location: 435..1SG5 

idsntification metiiod: by expeomsii!! 

f'Jsme/'ksy: sig peptide 

Locatiors; 43&.,944 

ideni^ficsljon me^od; by ©xpsrinTsnt 

Sesjtjersoe desoriptiofj: 
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GTCGACCCGC GCCGTfitiTCG GCCAGCAGCC TTCGGCGGCG CCCGCGTCCG GCACCAACiSA 60 

CAAGGCCGGC 0CCCCGCA8A ACCTGAfGCG C^mhmcm ACCCGCGCCA tCAAOOAGAC 120 

OCTOS'yCCCS CC'SACCGGGT ACGGCrACCC GCACA'i'GCTG ACGCCCGTGC AGCTGACGCC 180 

CQCCCCmCC CG-mCOCACG C<JCC<3GC00G CCGACGCCCC OCCCCGCCOC ACCGCGGCCG 240 

i3(SC^GCOOCC CQCGAQSCCQ CCCCCTGACG CCOCCCCCT"? CCGGCCCCCA CGCCGOGAGO 300 

SGGCGGTCTC CAT5TCC5GG fCGTCGCGCC GGAGGCCGGG CGCGGCGGAA ACGCGCCCtf 360 

GCGGI'CAGTG A&GCOTTCAT GTCAACTTGC TCCCTCGGTA CGTCCCCACC CGTCACCGAC 420 

AAG0AGACCC CSSC ATS AfiiA CGC ACC ACC CGC GCG CCC ACC OGT C^TC ^-C 470 
Met Arg Arg ^hr "Thr Arg Ala Arg Tiir Sly Le« Star 



as 

«5 
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6CC. 


CTG 


CTC 


CTC 


GCC 


sec 


TCC 


CTC 


GGC 


CTC 




GCC 


OCC 


CCC 


GCC 




Ala 


Lsu 




Leu 


Ala 


Ala 


Ssr 


Lbm 


Gly 


Leu Gly Ala 


Ala 


Pro 


Ala 


Gly 








-ISS 










-ISO 










-14S 






CfCC 


QAC 






CAG 


AGG 


OCC 


QCC 


CCC 


ACC 




GCC 


TCC 


GAC 


TCC 


CCC 


Ais 


Asp 


Ala 


Fro 


Glxi 


Axg 


Pro 


Ala 


Pro 


Thr 


Fro 


Ala 


Sar 


Aap 


Sar 


Als 






-140 










' X 3 3 










■130 








GCC 


GOC 


CTC 


CAC 


OCC 


CTC 


GAC 


GCC 


GCC 


GtC 


GAG 


CGG 


ACC 


CTC 


GGC 


GAC 


AI& 


Ala 


Xj&Vl 


His 


Ala 




Asp 


Ala 


Ala 


val 


Glu 




Thr 


Leu 


Gly 


Asp 




-12S 










■120 










-lis 










ikC 


A£3C 


occ 


GCC 


ACC 


■?AC 




OAC 


GOC 






GGC 


GAA 


CTC 


QTC 


GTC 


Asp 


Ser 


aXs 


Gly 


Thr 


Tyr 


Vsl 


Asp 




Gly Thr Gly 


Glu 


Leu 


Val 


Val 


-110 








-103 










-100 










-33 


hCC 




ACC 


ACC 


GAG 


GCC 


GCC 


GCC 


GCC 


AAG 


GTC 


CGC 


GCG 


GCG 




GCC 


Thr 


vai 


Thr 


Thr 


GlU 


Ais 


AXs 


Ala 


Als 


hym 


Val 


Arg 


Ala 


Ala 


oiy 


Ala 










"90 










-85 










-80 




ACO 






CGCJ 


«TC 


CAG 


CGC 


GGC 


GCC 


GCC 


GAG 


CTC 


GAC 


CCC 


GCC 


ATG 




Pro 


Arg 


Arg 


Vai 


Gin 


Arg 


Gly 




Ala 




Leu 


Asp 


Al« 


Ala 


Met 


















-70 










-65 






OCC 




CTG 


GAG 


GCA 


CGG 


GCC 


AAC 


ATC 


CCC 


GGC 


ACC 


TCG 


?GG 


GCG 


CTG 


Ala 


Ala 




OIu 


Ala 


Asrg 


Ala 




Xle 


Pro Gly 


Thr 


S«r 


Trp 


Gly 


Leu 






-60 










~5S 










-SO 








OAC 


CCS 


COC 


ACC 


AAC 


CGG 


ATC 


GCC 


GTG 


GAG 


GCC 


GAC 


TCC 


TCC 


GTC 


TCC 


Asp 


5»ro 
-45 


Arg 


Thr 


Asn 


Arg 


lie 
-40 


Ala 


Val 


Glu 


Ala 


Asp 

-3S 


Ssr 


Ser 


Val 


Sar 




CGC 


GAC 


CTG 


GCC 


CGG 


CTC 


CGC 


AAG 


GTC 


GCC 


GCC 


TCC 


CTC 


GAC 


GSC 


Ala 


Arg 


Asp 




Ala 


Arg 


I)S« 


Arg 




Vsl 


A.l3 


Ala 


S«r 


Leu 


Asp 


Gly 


-30 










-25 










-20 










— Xw 


GCC 


GTC 


AGC 


GTC 


ACC 




GTC 


CCC 


GGC 


CTG 


TTC 


CAG 


CGC 


GAG 


GTG 




AI® 


val 


S®r 


Vai 


thz 


Arg 


Val 


Pro 


Gly 


Val 


Phe 


Glr> 


Arg 


Glu 


Val 


Ala 










~IQ 










~S 










1 




OOC 


QGC 


OAC 


OCC 


ATC 




GGC 


GGC 


GGC 


TCG 


CGC 


TGC 


TCG 


GCG 


GCC 


TTC 


Sly 




Asp 


Ala 






Gly 




Gly 


ser Argr Cys 




Ala 


Ala 








S 










10 










15 
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5 







AC>_ 
















v.iG 




GLL 




CAC 


T&u 




Asn 


vai. 
20 




Lys 


Asn 


Gly 


2S 


Argf 


Tyx" 




Leu 


xnx 
30 


X It 

Ala 


Gly 


His 


Cys 




ACC 


/iAC 


CTC 


TCG 


TCC 


ACC 


TGG 


TCC 


TCC 


ACC 


TCC 


GGC 


GGC 


ACG 


TCC 


.^TC 


1094 




ASJI 




Ser 


S«r 


Thr 


Trp 


Ser 


Ser 


Thr 


S«r 


Giy 


Gly 


Thr 


Ser 


Il«! 




35 










40 










45 










SO 




OOC 


(SfC 


COC 


GAG 


GGC 


ACC 


AGC 


TTC 


CCG 


ACC 


AAC 


GAC 


TAC 


GGC 


ATC 


GTC 


1142 


GXy 


V&l 


Arg 


Giu 


Gly 
S5 


Thr 


Ser 


Fhe 


Pro 


Thr 
60 


Asn 


Asp 


Tyr 


Gly 


lis 
55 


Val 




"GC 


'SkC 


ACG 


ACC 


ACG 


ACC 


AAC 


OTG 


GAC 


GGC 


CGG 


GTC 


AAC 


CTG 


TAC 


&AC 


1190 


Arg 




Thr 


Thr 


Thr 


Thr 


Asn 


Val 


Asp 


Gly 


Arg 


Val 


Agrs 


Leu 


Tyr Asa 










70 










75 










SO 










GGC 


TAC 


CAG 


GAC 


ATC 


GCC 


TCC 


GCG 


GCC 


GAC 


GCC 


GTC 


GTG 


GGC 


CAG 


X23S 




Gly 


Tyr 


Gin 


Asp 


lie 


Ala 




Ais 


Ala 


Asp 


Ala 


Val 


Val 


Gly GXr 








S3 










90 










9S 












ATC 


AAG 




AGC 


GGC 




ACG 


ACC 


AAG 


GTC 


ACC 


AGC 




ACC 


GTC 


1286 


i^ia 


lie 
iOO 


Lys 


Lys 


Sar 


Gly 


Sbx 
105 


Thr 


Thr 


i-ys 


Val 


Thr 
ilO 


Ser 


Gly 


Thr 


VaX 




AGC 


GCC 


GTC 


AAC 


OTC 


ACC 


GTC 


AAC 


TAC 


AGC 


GAC 


GGC 


CCC 


GTC 


TAC 


GGC 


1334 


Ssr 


Ala 


Vsl 


Asn 


Val 


Thr 


Val 


Asm 


Tyr 


Ser 


Asp 


Gly 


Pro 


Val 


Tyr Gly 




lis 










120 










125 










130 








CGC 


ACG 


ACC 


GCC 


TGC 




GCC 


QGC 


GGC 


GAC 


,J*.GC 


GGC 




GCC 


13 S 2 


Met 


vsi 




Thr 


Tbr 




Cys 


Ser 


Ala 


Oly 


Gly 


A«p 


Ser 


Gly 


Gly Ala 












135 










140 










145 






CAC 


TTC 


occ 


GGT 


TCC 




GCC 


CTC 


GGC 




CAC 


TCG 


GGC 


AGC 


TCC 


GGC 


1430 


His 


Fhe 


AXa 


Gly 


Say 


Val 


Ala 




Gly 


Xle 


His 


Ssr 


Gly 


Ser 


Ser Giy 










ISO 




















160 










ACG 


GGC 


ACC 




GGC 


TCC 


GCC 


ATC 


CAC 


CAG 


CCG 


GTC 


CGC 


GAG 


GCC 


X478 


Cys 




I6S 


Thr 


Asn 


Gly 


Sar 


AX a 

170 




His 


Gin 


Pro 


Val 

175 


Arg 


Glu 


Ala 




CTG 


AGC 


GCC 


TAT 


GGC 


GTG 


AAC 






TGACCCGCCC CGCCCGGCCG 




1525 






Ala 


■Tyr 


Giy 


Vai 


ASft 


Vai 





















IBO 1S5 



«5 
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CGCOCAG'i'GC 


,«> rtL V iiV% 




ATCGTCTCCA 


TACCGCCCAC 


ACCfACGAGG 




TOGCACCGGC 


CGTfifCTCSCC 


TCGATCCSCG 


GGC*XC01*C'0A 


CK5ACGCCTTC 


GAAGGCGACC 


X64S 




GGACTGGGAG 


CACGGCCTCG 


GCGGCGTCCA 


CGCGTACGCC 


GAGGACCGCG 


1705 




CCJTGGCGCAC 


GGCAGCOTCG 


TCATGCGCCG 


CGTGGTCCAC 


GCCGGGCGCG 


1765 


CCCACCGCGT 


CGGGTACGTG 


G AG CjOCG'a' GCy 


GCG'l'ACGGOC 


GGACCGCCGC 


CGCCAGGGGC 


ig2.g 


TGGGCACGCG 


GGTGAtGGCG 


GCOC TGGfiGG 


AGGtCCTCGA 


CGGGGCGTAC 


GACTTCGGCG 




CGCtctcasc 


CTCCGACGCG 


GGCGCCCTOC 


TCTACCTCGC 


GCGGCTGGCA 


CCTGTGGAAC 


194S 


GGCCGCATCG 


AGGCGTACGG 


CCC(>CACGGG 


GTGGTCCGGA 


TGGCGGACGA 


GGAGGACtGC 


ZOOB 


ACCTTCCTCG 


GCCCTCGGCG 


GGCCGCCCGC 


TGCCCGCOCC 


GGAGGGCCGT 


CCCCTGCAO 


2064 



S£Q iD No. 2 
Leri^lh: 23 
Type: nuci&ic scici 
Stfandsdneas; singte 
Topology; \imsr 

Motecu!« type other n«cteic acid, synSississd DNA 
Sequence descfiption: 

GTCGCC0GCG GCGACGCCAT CTA 



sm ID t4& 3 
Ufsgth: 24 
Typ»: nudeic add 

Strarideciness, singie 
Topofogy; Umsr 

Mofeeule tyf>«: ctther otjctek; add. synthesized DNA 
Se<|tisnce descripto: 

GTCCACGT-tG G'rGGTGGTG<3 TGTA 



SEQ SO Ho. 4 
Lengtfj; 24 
Type; t^udeio aotd 

f^otecviie type: other moWio acid, syntiesized DHA 
Se«?u®ac8 descHptioo: 

TCGTCCACCT GGTCGTCCAC CTCC 



CMtm 

t. A polyp«p^ds comprising s ma&jr© pepfide snd a signal psptsde, ^smm said mature psptsde is eJiaracterfsejl 
by having pr>3t83ss acfivtty for cteaving a peptide borsd indijding a carboxyS group of a giutarfiic acid residue (o a 
p«ps<5«, and having m smno actd ssq«enc« from Vs! in posftion 1 to Tyr in positjon 10? of SEO ID No, 1, and 
wher«ir! said signas peptide cornprisss an amino sctd sequence from Met in fit® -170 positson to GUi in ^e -1 

podtioft ot SEQ ID No. 1 . 
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2. A precursor protein corripiising an amino acid seqiisnce from ^tet in the -1 70 posS^on to T^t in th€ 1 67 posftion of 
SEO i D No. 1 . wherein a mjsture fafm of said preciifsor protein has a protease activity for ctevfog 3 psptid«s bond 
irtclucia-sg a ca*t>oxyi group o? a ^utsmic acid residue in a peptide. 

3> A pQlyp&p^ or protein according to dsim 1 or 2 derived from S|!«S?l9M!r?.§i(M§®; 

4. A poSypep^ or protsm according tso c^aim 1 or 2 derived from §^eptofB}f5§?M*ae ATCC 1 4544 strasa 

5. A OHA sequence for encoding arsy one of the poiypeptide or protain of dairrss 1 to 6. 

6. A, ONA sequence according to claim S corr^ising a bass sequenco from A in t»« 43S posifion to C in ths 1 SOS 
pos^on of SEO !D Ho. 1 . 



1, Poiysjsfstid. das ein retfes P^^ii ond etn Signaipeptiij umfaSt, v/obm das mifte Peptid da<Jureh gekennxeielinet 
ist, dass $s«!ne Prote«8»aKtivitSt sur Spsitung einer F^eptidbinduriCi, eirisciiliefyich mmt Carboxyigruppe einss 
QSutamffssaure -Restes in einem Peptid, a«fvveist «nd oioe Ajninosauresequenx von Vai in Position 1 bis Tyr in 
Positioo 187 derS£Q fD Hf. 1 siifweist, itod worin das Stgnaipsptid eim AmtnosStiPesequenzvon Met in Poatlion 
»170 fess Oks in Poss^on ~1 der $E0 tD Nr, 1 umfasst 

2, Ein VoHSvrfsfprotein, umfessend eine ,Amjno«a«re§eq«erf2 vers Met in Positiof! -170 bis Tyr in Position 187 der 
S£Q SD Nr, 1, vvotir! sine ieife FotwdesVoriSuferproteinseine PfoteaseaktivitStaur SpaituogeifmFeptSdbiodwog, 
etftscWisSJich einer Csfixxyigatf^ eines Gfutaminsi§ure-Re«te« in einem Pepfid, aulweist 

3, Poiypeplid odsr Protsin gernSfi Anspruch i odsr 2, von St!*j>tomyces^fr^^^ abstasvimend, 

4> Poivpeptid Oder Proteto gsmSil Anspfudi 1 Oder 2, vo« Stseptomyces ftadiae Stamm ATCC 14633 sfosSamaveftd. 

5, DNA-SequeftE, vmichs K)f irgend ein Poiypepttd Oder Protein gemSii AosprCich© 1 bis 4 kodtert, 

6. ONA-Se«!uenx gemifi Anspriich S. weiche die BsseosequenK von A in Position 435 i^a C io Position 1505 der 
S£Q iD Nr, 1 umfasst. 



1, Poiypeplids comprenant un pepSde mature «t «o peptide stgrjai. dans ieqmi Sedit peptide ma'ufs est caracterisxl 
en ce qui! possede um actsvite de protease pourcSiver une iiaisoti peptidsque inckiant un groupe csrijoxyie d'tiP 
risidu d'scide giotamique dans m peptide , «t en ce <|u*ii possede une sequence d'acides smioes d«p«(e Vsi dans 
!a posiiion 1 ^ Tyr dans ia position 187 d« ia S£Q. iO, n - 1< et dans ieq«ei (edit peptida sigfiai oompreod um 
sequence d'scides amines dep«is Met dans fa poafion -170 S G!u dans Is possijon -1 de la SEO !D 1 . 

2, pTOt^in* precurseur comprenant am sequence d'acides amines depuis Met dans ia posifcn -1 7'0 a Tyr dens ia 
posftior? 1S7 de ia SEO, !D. o ' 1 , d»«s !»que!!e une forme matum de iadite prot^ine pr^curseur passed© one acUvite 
de protease pow diveir ime liaison pep^diqoe induant un groupe carboxyie d'un r^sidu d'aoide glutemique dans 

on peptide. 

3, Poiypeptide e« proteins eelon la revendication 1 ou 2 proverrant de Stregtom^^^sfradiae^ 

4, Polypeptide ou proteins sefon ia revwidicaSor} 1 ou 2, provenant d« ia «o«che de %eptomyoes Mdiag ATCC 

14S44, 

5, Sequence d'ADN pour coder i'un queiconque du peptide ou de Is proteins dm revendication® 1 a 5. 

Sequence d ADH seian is revendicstion 5, comprenant une sequence de base depuis A dans ia pesi^en 43$ S C 
dans la posiSon 1505 de ta SEQ, ID. n- 1 . 
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Fig* 1 

i 
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51 

syxEGTSFPT miQinm nmami nnQmm Lmmm 

& SS,$?A,t.!), ...ST...S. ..N 

mmtm ssmmn nmorm umrmAQ Qmuum 
m i?7 
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Fig. 2 
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